Purification and characterization of vitellogenin and lipovitellins of the sand crab Emerita asiatica: molecular aspects of crab yolk proteins.
In the mole crab Emerita asiatica, the main yolk proteins consist of two slow moving lipovitellins (Lv I and Lv II) of glycolipoprotein nature. Lv I cleaves into subunits (MW: 109,000 and 105,000) and Lv II gives rise to six subunits (MW: 65,000, 54,000, 50,000, 47,000, 44,000, and 42,000) in SDS-PAGE (with beta-mercaptoethanol). In order to observe the stability of Lv II as well as to achieve better resolution of the proteins, two different buffer systems (Phosphate buffered saline and tris-buffered saline), 40% sucrose, and glass distilled water were used as homogenizing media. Among them, better resolution was achieved with tris-buffered saline and 40% sucrose, and tris-buffered saline seems to be the ideal medium for elution of Lv II. The analysis of biochemical constituents of the major Lv II reveals a percentage composition of 69.325, 27.927, and 2.753 respectively for protein, lipid, and bound sugars. In the I stage embryo, protein comprises about 67.276%, lipid 29.65%, and bound sugars 3.015%. Vitellogenin (Vg) electrophoretically corresponding to the Lv I and Lv II was present in the female haemolymph during the entire period of embryogenesis. The number of subunits (8) of Vg in all stages remained unaltered and their approximate molecular weights were Vg1, 91,000; Vg2, 87,000; Vg3, 83,000; Vg4, 61,000; Vg5, 58,000; Vg6, 45,000; Vg7, 42,000; and Vg8, 38,000. Different proteins present in the embryos (I and IV stage) and the serum obtained from the animal carrying the I stage embryo were separated by gel-filtration in high performance liquid chromatography (HPLC). Sephadex (G-200) gel filtration chromatography was used to purify the Lv II in large quantity. Total lipid extracted from Lv II as well as the embryos belonging to different stages of development were separated into their constituent neutral, glycolipids, and phospholipids, using silicic acid column chromatography. Thin layer chromatography (TLC) was used to isolate the different phospholipids purified from various stages of embryos and Lv II. As many as seven different phospholipids were separated from Lv II and I and IX stage embryos; and whereas thin layer chromatogram of V and VI stage embryos showed six different phospholipids, embryos of VII and VIII stage contained four phospholipid species. Cholesterol, glycolipids, and individual phospholipids isolated from the Lv II and I stage embryo were quantified spectrophotometrically and the results were discussed.